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Purrost. Cell death by apoptosis is essential for normat
development and tissue homeostasis, and it is involved
also in a variety of pathologic processes. Apoptosis is the
final common pathway of photoreceptor cell death in
retinal dystrophies and degeneration. So far, little is
known about genes regulating apoptosis in the retina. The
tumor-suppressor gene product p53 is a potent regulator
of apoptosis in numerous systems. However, p53-indepen-
dent apoptotic pathways also have been described. In this
study the authors investigated the role of p53 in the
light-induced apoptosis of retinal photoreceptors using
mice lacking p53.

MEeTHODS. Free-moving p53~/~ and p53™/" mice were

dark adapted and were exposed to 8,500 or 15,000 lux of
diffuse, cool, white fluorescent light for 2 hours. Animals
were killed before and immediately after light exposure or
at 12 hours in darkness after light exposure. Eyes were
enucleated and processed for light and electron micros-
copy and histochemistry (TdT-dUTP terminal nick-end la-
beling method). Isolated retinas were subjected to the
extraction of total retinal DNA. Electroretinogram (ERG)
recordings were performed at all time points.

ResuLts. Morphologic, biochemical, histochemical, and
ERG analysis showed that the retinas of untreated p53~/~
mice and wild-type control mice were structurally and
functionally indistinguishable. After exposure to diffuse
white fluorescent light, light-induced photoreceptor cell
death was analyzed and was found to be the same in both
groups of mice.

Concurusions. These data suggest that light-induced apo-
ptosis of photoreceptors is independent of functional p53.
(Invest Opbthalmol Vis Sci. 1998;39:846 - 849)

ell death by apoptosis is a basic phenomenon in cell
biology, contributing to a wide range of physiological and
pathologic processes. Morphologically, apoptosis is defined by
membrane blebbing, chromatin condensation, and fragmenta-
tion of the cell body. On the molecular level, apoptosis is
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characterized by a decrease of the mitochondrial membrane
potential, the activation of proteolytic cascades, and, in most
cases, the induction of nucleases that lead to internucleosomal
fragmentation of genomic DNA.

In the retina, death by apoptosis is the common fate of
photoreceptors in many of the known forms of human and
animal retinal dystrophies and degeneration.'~® To date, little is
known about the molecular regulation and execution of apo-
ptotic cell death in photoreceptors. Recently, it has been
shown that the proto-oncoprotein c-Fos may constitutes essen-
tial component of light-induced photoreceptor apoptosis.'

In this study the role of the tumor-suppressor gene prod-
uct p53 was investigated for the regulation of the apoptosis of
retinal photoreceptors. p53 is a sequence-specific, DNA-bind-
ing transcription factor. One of its major functions is to signal
DNA damage and other forms of cellular stress and, conse-
quently, to induce either growth arrest at the G1/S border or
apoptosis. Whether a cell responds with p53-mediated growth
arrest or apoptosis is dependent on the cell type, the differen-
tiation state of the cell, the presence of functional retinoblas-
toma protein, and the availability of growth factors. There is
ample evidence that lack of p53 function may account for the
relative resistance to undergo apoptosis after irradiation or
treatment with chemotherapeutic drugs, further underscoring
the importance of p53 in regulating apoptosis. In the mouse,
there is evidence for p53-mediated apoptosis in the lens and
retina under conditions of inactivated retinoblastoma protein
alleles.” To evaluate the function of p53 in the regulation of
apoptosis of retinal photoreceptors, we applied our model
system of lightinduced photoreceptor degeneration' to
p53™/" and p53*/" animals. We present data that indicate
that, in contrast to c-Fos, p53 has no essential role in regulating
light-induced apoptosis of photoreceptors.

MATERIALS AND METHODS

Animals

All procedures concerning animals in this study adhered to the
ARVO Statement for the Use of Animals in Ophthalmic and
Vision Research. p53 mutants® were bred from heterozygous
matings on a C57BL/6 background and were maintained in a
12-hour:12-hour light/dark cycle (lights on at 6 AM) with 10 to
20 lux of light within the cages. Their genotype was deter-
mined by polymerase chain reaction analysis of genomic DNA.

Light Exposure

Six- to twelve-week-old male p53~/~ mice and wild-type con-
trols were dark adapted for 36 hours, and their pupils were
dilated with cyclopentolate 0.5% (Alcon Pharmaceuticals,
Cham, Switzerland). Animals were either killed before light
exposure or the unanesthetized mice were exposed to 8,500
or 15,000 lux of diffuse, cool, white fluorescent light for 2
hours. During illumination, particular care was taken that the
eyes were evenly illuminated.

Tissue Preparation

Mice were anesthetized with CO, and were killed by cervical
dislocation before and at 12 to 15 hours in darkness after light
exposure. Eyes were rapidly enucleated, fixed in 2.5% glutar-
aldehyde for 12 hours, dehydrated, and processed for light
microscopic analysis, or fixed in 2% paraformaldehyde for 2









10VS, April 1998, Vol. 39, No. 5 Reports 849

after light exposure
Oh
+12h
'cq v-\\\/\/\m
]
l_100uv
0 20msec 0
b-wave
g
+
~
la -—-\j\/\/\’\\/-‘\———-d
0 /]
— T — I

FiGURE 4. Electroretinogram analysis. p53~/~ and p53*/* mice were analyzed
before (Oh) illumination (a,b) or at 12 hours (12h) in darkness after light exposure
(c,d). The panels show the average of the recordings of four mice. a- and b-waves are
indicated. The lowermost trace represents the light stimulus of 20 msec with its
upward deflection. Bandpass, 0.3 to 1000 Hz.
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